INTRODUCTION
In the developing country like India agro-economy is very important aspect of economic growth. Majority of the population depends on farming. Sugar factories are considered as the most important cooperative movement in the developing countries. The use of molasses for ethanol production is growing and it helps to increase the economical viability of sugar industries. Distillery waste water (stillage) is 10 times of ethanol produced. Treatment of distillery effluent is serious problem. This effluent contains high amount of organic and inorganic pollutant. Organic matter is very harmful in the waste streams as it reduces the dissolved oxygen(DO) in the water. If this wastewater is disposed to the river, sea or reservoir, it decreases the DO of the water and thereby affects adversely the aquatic life. The chemical oxygen demand(COD) is the amount of oxygen required per unit volume of effluent for chemical decomposition of organic matter. The conventional treatment includes the use of primary, secondary and tertiary treatments. Primary treatment includes physical separation of pollutants by bar screens, secondary treatments are biological treatments like activated sludge process(ASP) and tertiary treatments are chemical treatments and /or advanced treatments like, membrane separation techniques. Adsorption is very important method in the treatment of wastewater. Various adsorbents are used for adsorption of organic matter from the effluent. The use of low cost adsorbent for the wastewater treatment is increasing day by day. The wastewater from various industries is treated successfully by various investigators. Ahmad and Hameed investigated the reduction of COD and colour of dyeing effluent from a cotton textile mill by adsorption onto bamboo-based activated carbon [1] . Mohan et. al. treated the wastewater by using the adsorption by agricultural waste adsorbent [2] . Ahamaruzzaman carried out studies on utilization of flyash for organic matter removal [3] . According to his studies flyash was good low cost adsorbent for wastewater treatment. Studies were carried out to investigate the role of dissolved oxygen on adsorptive removal of organic matter by Vldlcand Saldan [4] . Ghodale and Kankal carried out COD removal by using low cost adsorbents. [6] . They treated sugar industry effluent in their experiments. The adsorbent dose of 3.5 gram/100 ml, pH value of 4 and contact time of 180 minutes were optimum parameters for initial COD of 6820 mg/l. Kulkarni et.al used flyash as an adsorbent for distillery effluent treatment [7] .They obtained the COD removal up to 80 percent. Similar studies were carried out by Shah et.al [8] . Various investigators have used various low cost adsorbents effectively for the effluent treatment. Low cost adsorbents like saw dust, bagasse pith, rice husk ash, activated coconut shell powder controlled burnt wood charcoal , flyash, peat, wood , jute fibers have been used successfully by investigators. [9.10] .Other biological and non biological methods like membrane techniques have also been used for [11, 12] .Electro coagulation, biological reactors, anaerobic digestion, solar detoxification have also been investigated and results obtained were encouraging [13, 14, 15, 16] . Krishna and. Yenkee used coconut husk for adsorption preparation for wastewater treatment [17] . Naghizadeh et.al.used continuous adsorption experiments to study efficiency of the carbon nanotubes (CNTs) for removal of natural organic matters (NOMs) from aqueous solution [18] . They observed that the break through period was longer at lower initial NOMs concentration. multi wall carbon nanotubes (MWCNT). During investigation, single wall carbon nanotubes (SWCNT) exhibited 53.46 and 66.24 mg/g adsorption capacity respectively. Ademiluyi et.al. used activated Carbon prepared from waste Nigerian bamboo for adsorption and treatment of organic contaminants [19] . They obtained 60 percent COD removal.
Aim and Objective
The current research aims at treating the distillery effluent by using low cost adsorbent, studying effect of affecting parameters and verifying the batch data for isotherm and kinetics of solute uptake. In the present investigation wood charcoal has been used as an adsorbent for removal of organic matter from the distillery effluent. The organic matter was measured in terms of chemical oxygen demand. The optimum values of the parameters like contact time, initial COD, adsorbent dose and pH have been determined. The Studies were carried out on isotherm and kinetics of the COD removal by using the batch experiment data.
METHODOLOGY
The adsorbent was prepared by using wood charcoal. The wood charcoal was obtained from the coal suppliers for laundries. It was then heated to 200-250 o C , then crushed and again heated for 3-4 hours in oven before using it. The average mesh size was -36 to -72.For carrying out batch experiments, 100 ml of effluent was taken in a conical flask and required amount of adsorbent was added to it. Then it was stirred for different contact times. The samples were filtered and then analyzed for COD. Initial and final COD was estimated by using potassium dichromate as an oxidizing agent. The sample was oxidized at 150 o C on COD digester (spectra lab make) for 2.5 hours and then titrated against Mohr's salt to determine COD.
Preparation and Characterization of Adsorbent
The adsorbent was prepared by using wood charcoal. The wood charcoal was obtained from the coal suppliers for laundries. It was then heated to 200-250 o C, then crushed and again heated for 3-4 hours in oven before using it. The average mesh size was -36 to -72. The adsorbent was characterized by Energy-dispersive X-ray spectroscopy. Testing and imaging of samples was carried out by Quanta 200 ESEM (Scanning Electron Microscope) system. Fig.1 shows the images of adsorbent with particle size. Particle size ranges from 136.5 to 453 µm. Average particle size was 250.5 µm. The minimum and maximum pore size was observed to be 3.24 and 14.82 µm respectively. The average pore size was 8.04 µm. Composition of the adsorbent is shown in table 1. EDX(Energy Dispersed X-ray) is shown in fig.2 . 
Table1. Quantitative Analysis of Adsorbent

Batch Experiments
For carrying out batch experiments, 100 ml of effluent was taken in a conical flask anda required amount of adsorbent was added to it. Then it was stirred for different contact times. The samples were filtered and then analyzed for COD. Initial and final COD was estimated by using potassium dichromate as an oxidizing agent. The sample was oxidized at 150 o C on COD digester (spectra lab make) for 2.5 hours and then titrated against Mohr's salt to determine COD.
Fig3. Batch Adsorption
RESULT AND DISCUSSION
Effect of Contact Time
For these experiments, 5 grams of adsorbent was added to 100 ml of effluent in 500 ml conical flask. About 6-7 such samples were taken. Each flask was stirred for different contact times (10, 20, 30 ,40,50,60 minutes). As shown in fig.3 ,the samples were filtered and then analyzed for COD. Fig.4 and 5 shows effect of contact time on the COD. With increase in contact time there was rapid decrease in COD initially, which later becomes very slow. The attainment of equilibrium after certain contact time can be the reason for this. The optimum contact time was observed to be 40 minutes in this experiment. This contact time was comparable with optimum contact time obtained in various similar investigations carried out for application of low cost adsorption process for COD removal [20, 21] .
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Effect of Initial Concentration
For study of effect of initial concentration, the effluent having initial COD of 5997 mg/l was diluted to the COD contains using different dilution ratios(3000,1500,750,375,187 mg/l)).The samples were stirred for 90 minutes, more than the time obtained in earlier experiment. Then samples were filtered and analyzed. With increase in initial concentration percentage COD removal increased rapidly up to initial concentration of 1500 mg/l. Further, the percentage increase becomes less significant. At the maximum concentration of 6000 mg/l, the percentage COD removal obtained was 88 percent .The effect of initial concentration is depicted in fig.6 . 
Fig4. Effect of contact time on final COD
Fig5. Effect of contact time on percentage COD removal
Fig6. Effect of initial COD concentration on percentage COD removal
Effect of adsorbent dose
Various amounts of adsorbent dosage were added to100 ml of effluent having initial concentration of 5997 mg/l of COD. Fig.7 shows the effect of adsorbent dose on COD concentration. Initial concentration of COD was 5997 mg/l. As shown in the figure, the COD reduction is very rapid with increase in adsorbent dose up to 8 gram. Further increase in the adsorbent dose doesn't indicate any significant reduction in COD. This may be because of formation of dense slurry and hence inability of adsorbate to reach the adsorbent sites. Thus the adsorbent dose of 8 grams/100 ml is optimum adsorbent dose. As shown in fig.8 , the maximum percentage COD removal of 70 percent was obtained in this study.
Fig7. Effect of adsorbent dose on Final COD
Fig8. Effect of adsorbent dose on percentage COD removal
Effect of pH
These experiments were conducted with 100 ml effluent, initial COD of 5997 mg/, adsorbent dose of 8 grams and contact time of 1 hour. The effect of pH on the final COD and percentage COD removal is indicated in fig.9 and 10. If pH was increased from 3 to 7, the adsorption also increased. Further increase in the pH doesn't favour the adsorption. The reason can be the effect caused by OH -ions in terms of nature of ionization and competition for active sites. The maximum percentage removal of 84 percent was obtained for pH value of 7. Many investigators have reported the maximum COD removal at pH values ranging from 2 to 6 [20, 21] . At higher pH the OH -ion hinder the adsorption of organic matter on the adsorbent. pH value of 7-8 was found to be optimum in the investigations for COD removal by waste leaves [22] . At lower pH, the adsorption is expected to be high because of positive charge of H + ions from acids. However the results indicated that adsorption decreases with decrease in pH from 7 to 2. This may be because of interference of hydronium ions, which may be formed at low pH values. At lower pH, the increased concentration of H + ions may compete with the cation for sites [23] . 
Maximum capacity is q 0 for the adsorbents and q e is the sorption capacity for equilibrium concentration Ce. q e is X/M, i.e.COD removed per unit adsorbent. The plot of 1/X/M verses 1/Ce was obtained as shown in fig.12 .This equation fitted in the experimental data with R 2 value as0.90. The value of q 0 was observed to be 200 mg/g .
Fig11.Freundlich isotherm
Fig12. Langmuir isotherm
KINETICS OF COD REMOVAL
First order kinetic equation for adsorption is given below [25] . Here q e is the COD adsorbed at equilibrium (mg/g), q t is the COD adsorbed at time t (mg/g), 1 is the first order reaction rate constant.As shown in fig.13 , the first order equation gave satisfactory fit with R 2 value as 0.963. k 1 was observed to be 0.019 mg/g/min. The value of q e was 163.63 mg/g.
Second order kinetic equation is given by following equation [25] .As shown in fig. 14 , the second order equation described the kinetics of COD removal satisfactorily with R 2 value as 0.936.The values of k 2 and q e were estimated to be 0.075 mg/g/ min and 333.33 mg/g respectively. 
CONCLUSION
The use of wood charcoal for the organic matter removal indicated satisfactory results. It was observed that the adsorption increases with contact time up to a certain time, required to reach saturation and then it remains constant. The increase in adsorbent dose increases the percentage adsorption up to certain value and then the effect is insignificant. The optimum pH was 7 for the COD removal. The kinetics of solute uptake follows both first and second order kinetics reasonably well. Also the adsorption followed both Langmuir and Freundlich isotherms with R 2 values more than 0.9. It can be concluded that the treatment of distillery effluent by wood charcoal adsorbent is promising, low cost and feasible alternative as the percentage removal obtained in various batch experiments was 80 to 90 percent.
